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FIELD DEVICE ADAPTER FOR WIRELLESS
DATA TRANSFER

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application 1s related to and claims the
priority benefit of DPMA Patent Application No. 10 2020

105 605.2, filed on Mar. 3, 2020, and International Patent
Application No. PCT/EP2021/055056, filed on Mar. 1,
2021, the entire contents of which are incorporated herein by
reference.

TECHNICAL FIELD

The invention relates to a field device adapter for wireless
data transier and to a system of automation technology for
capturing and/or setting a process variable.

BACKGROUND

In automation engineering, 1n particular i process auto-
mation, field devices which serve for the determination,
optimization, and/or influencing of process variables are
widely used. Sensors, such as fill-level measuring devices,
flow meters, pressure and temperature measuring devices,
conductivity measuring devices, etc., are used for capturing
the respective process variables, such as fill-level, flow rate,
pressure, temperature, and conductivity. Actuators, such as,
for example, valves or pumps, are used to influence process
variables. The flow rate of a fluid 1n a pipeline section or a
fill-level 1 a container can thus be altered by means of
actuators. Field devices, in principle, refer to all devices that
are used in-process and that supply or process process-
relevant information. In the context of the invention, field
devices also refer to remote I/O’s (electrical interfaces),
radio adapters, and/or, 1n general, devices that are arranged
at the field level.

A variety of such field devices are manufactured and
marketed by the Endress+Hauser company.

Two-wire field devices, which are connected via a two-
wire line to a higher-level unit, e.g., a control unit PLC, are
still common at the present time 1n a large number of
existing automation systems. Two-wire field devices are
designed 1n such a way that measurement or control values
as a main process variable are communicated, 1.e., transmit-
ted, 1n analog form via the two-wire line or two-wire cable
as a 4-20 mA signal. The HART protocol, in which a
frequency signal 1s superimposed on the analog current
signal of 4-20 mA as a digital two-wire signal for data
transier, has in particular proven successiul for transierring,
all other data. According to the HART protocol, there 1s a
switch between 1,200 Hz and 2,200 Hz for data transmis-
sion, wherein the lower frequency stands for a logical “1”
and the higher frequency for a logical “0.” In this way, the
analog current signal, which changes only slowly, remains
unaflected by the frequency superposition, so that, by means
of HART, analog and digital communication are combined.

In the course of increasing digitization, however, 1t 1s
desirable that the data be able to be transierred not only via
the two-wire line, 1.e., purely by wire, but also communi-
cated wirelessly. This may be to transier the data wirelessly
to a database, e.g., a cloud database, and make 1t available
there, or to transier data wirelessly between the field device
and a mobile control unit, e.g., 1n order to parametrize the
field device wirelessly via the mobile control device.
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2
SUMMARY

It 1s thus an object of the invention to propose a possibility
by means of which existing field devices, which are actually
designed for exclusively wire-bound data transfer, can be
retrofitted for wireless data communication.

The field device adapter according to the invention for
wireless data transier comprises at least:

an adapter housing having a first end and a second end,

wherein the first end has a first connection element and
a second connection element for electrically connecting
to a field device electronics unit of a field device, and
the second end has a third connection element and a
fourth connection element for electrically connecting a
two-wire line;

an adapter electronics unit, arranged 1n the adapter hous-

ing, which connects the first connection element to the
third connection element through a first electrical con-
nection line and the second connection element to the
fourth connection element through a second electrical
connection line, wherein the adapter electronics unit
comprises a lirst supply circuit, preferably unregulated
or non-regulated and installed in the first connection
line, for providing a first supply voltage from a loop
current flowing in the first connection line, and a
second supply circuit (155), preferably unregulated or
non-regulated and installed in the second connection
line, for providing a second supply voltage from the
loop current tlowing in the second connection line,
wherein the adapter electronics unit further comprises
a HART modem, based upon a HART protocol, which
1s connected to the second connection line at least via
a tapping point arranged 1n the second connection line,
and 1s configured to tap a two-wire signal modulated
onto the loop current and to convert 1t into a signal,
preferably a UART signal, and/or to convert a supplied
signal, preferably a UART signal, into a two-wire
signal, and to modulate the converted signal via the
tapping point onto the loop current, wherein the adapter
clectronics unit 1n addition comprises a wireless mod-
ule with an antenna for transmitting and/or receiving
and 1s configured to transmit as a wireless signal the
signal, preferably a UART signal, converted and sup-
plied by the HART modem and/or to receive a wireless
signal which 1s to be converted 1nto a two-wire signal
by the HART modem and to supply it as a signal,
preferably a UART signal, to the HART modem,
wherein the adapter electronics unit 1s configured such
that the first supply circuit supplies the HART modem
with the first supply voltage, and the second supply
circuit (136) supplies the wireless module with the
second supply voltage, preferably independently of
cach other.

According to the invention, a field device adapter 1is
proposed which has two internal supply circuits, wherein
one of the two supply circuits supplies a HART modem with
energy, and the other of the two supply circuits supplies a
wireless module with energy.

Data, for example, can be transierred via the field device
adapter to a cloud database. For the purposes of the present
invention, a cloud database 1s to be understood as a database
which can be contacted by a user via the internet. In this
case, provision can be made for the database to have an
application, e.g., for visualizing the data which are stored 1n
the database. From his device, e.g., a PC or a mobile
terminal, a user can access the database application, and thus
the data, via the internet.
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The operation of a “proprietary” field device, which does
not actually have a wireless module, 1s also possible via the
wireless adapter connected to the field device.

An advantageous embodiment of the field device adapter
according to the mvention provides that the adapter elec-
tronic unmit further have a galvanic separation which galvani-
cally separates the HART modes from the wireless module,
and the HART modem and the wireless module communi-
cate at least the signal via the galvanic separation.

A turther advantageous development of the field device
adapter according to the invention provides that the HART
modem (17) be configured as a primary or secondary master
according to the HART protocol.

A tfurther advantageous development of the field device
adapter according to the invention provides that the adapter
clectronics unit further have at least one communications
resistor 1nstalled 1n the first connection line between the first
supply circuit and the third connection element.

An alternative development of the field device adapter
according to the mvention provides that the adapter elec-
tronics unit (14) further have at least one communications
resistor (18) installed 1n the second connection line (26)
between the second supply circuit (155) and the fourth
connection element (115).

A further advantageous development of the field device
adapter according to the invention provides that the wireless
module be further configured to transmit and/or receive the
radio signal according to one of the following wireless
protocols:

a Bluetooth protocol or a vanant derived therefrom,

a 6LoWPAN protocol,

a WirelessHART protocol, and/or

a 6T1SCH protocol.

A turther advantageous development of the field device
adapter according to the invention provides that the adapter
clectronics unit further have EMC measures which are
designed such that at least the first and/or second supply
circuits are protected against EMC interference.

A further advantageous development of the field device
adapter according to the invention provides that the adapter
clectronics unit further have explosion-protection measures,
wherein the explosion-protection measures include current-
limiting explosion-protection measures and/or voltage-lim-
iting measures. In particular, the development can provide
that the voltage-limiting measures comprise at least one
current shunt regulator, in particular a higher-current shunt
regulator, which 1s connected 1n parallel with the first and/or
the second supply circuits, and/or that the current-limiting,
measures comprise at least one resistor which i1s connected
between the first supply circuit (15a) and the HART modem
and/or between the second supply circuit and the wireless
module.

A further advantageous development of the field device
adapter according to the invention provides that the first end
of the adapter housing (7) be further designed such that the
first end 1s a closed end, so that the field device adapter and
the field device form two mechanical units separate from
cach other.

An alternative development of the field device adapter
according to the invention provides that the first end of the
adapter housing be further designed such that the field
device adapter can be mechanically connected to a field
device, preferably to a cable gland connection of a field
device, and particularly preferably to an M20 cable gland
connection of the field device, so that the field device
adapter and the field device form a mechanically connected
unit.
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A further advantageous development of the field device
adapter according to the invention provides that the first
and/or second supply circuits each have at least one current
shunt regulator, in particular a higher-current shunt regula-
tor, or at least one diode each, preferably 1n each case at least
one z-diode, which 1s designed to have a fixed value for the
first or second supply voltage.

The invention further relates to a system of automation
technology for capturing and/or setting a process variable,
having:

a {irst two-wire line for transierring a loop current with a

modulated two-wire signal;

a field device of automation technology with a field
device housing which has at least one housing opening,
wherein the field device further comprises a field
device electronics unit arranged within the field device
housing, said field device electronics unit being
designed to communicate data, in particular the process
variable, 1n the form of two-wire signals, 1n particular
two-wire signals based upon a HART protocol;

a field device adapter according to a previously described
development.

BRIEF DESCRIPTION OF THE

DRAWINGS

The mvention 1s explained 1n more detail on the basis of
the following drawings. The following are shown:

FIG. 1 shows a schematic representation of a two-wire
field device, as 1s currently found 1n a large number of
existing automation systems and with which data can be
communicated exclusively by wire via a two-wire line,

FIG. 2 shows a schematic representation of a field device
adapter according to the present disclosure,

FIG. 3 shows a schematic representation of a field device
to which a field device adapter 1s mechanically attached, so
that the field device and the field device adapter form a
mechanically connected unmit, and

FIG. 4 shows a schematic representation of a field device
and a field device adapter, each of which forms a separate
umt and are electrically connected to one another via a
connection line.

DETAILED DESCRIPTION

FIG. 1 shows schematically a two-wire field device which
comprises a metallic housing 2 within which a field device
clectronics unit 4 1s arranged. The field device electronics
umt 4 1s designed 1 such a way as to have connection
terminals 13 via which a two-wire line 12 1s electrically
connected. Via the two-wire line, the field-device electronics
unmit 4 and thus the field device 1 are connected to a
higher-level unit 31, not shown separately 1n FIG. 1, in order
to communicate data by wire with the higher-level unit 31.
In this case, the measurement or control values as the main
process variable are communicated analogously 1n the form
of a 4-20 mA current signal via the two-wire line 12, and all
other data are transmitted in the form of a digital two-wire
signal according to the HART standard.

To enable the two-wire line 12 coming from outside the
housing 2 to be put mto electrical contact with the field
device electronics unit 4 arranged in the housing 2, the
metallic housing 2 has a housing opening 3. A cable gland
5 1s 1troduced into the housing opeming 3 so that the
two-wire line 12 can be introduced into the housing 2
through the cable gland 5. The cable gland 3 preferably takes
the form of a PG cable gland, 1.e., a cable gland with a
heavy-gauge steel conduit thread, in accordance with the
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DIN EN 62444 standard published in May 2014. The cable
gland 5 can, for example, take the form of an M20 PG cable
gland, 1.e., having an outer diameter of 20 mm.

FIG. 2 shows a schematic representation of a field device
adapter 6 according to the invention. The field device
adapter 6 has an adapter housing 7 with an adapter chamber
10. The adapter housing 7 1s designed in such a way that the
field device adapter 6 can be mechanically fastened at a first
end 8 to a cable gland 5, 1 particular to a PG cable gland,
of a field device 1. For this purpose, the first end 8 of the
adapter housing preferably has an M20 thread, via which the
adapter can be mechanically screwed to the cable gland of
the field device. In particular, the first end 8 may be so
designed that i1t can be connected to a PG cable gland with
an M20 thread, according to the standard DIN EN 62444
published 1n May 2014, of a field device.

For electrical contacting, the field device adapter 6 has a
first and a second connection element 16a and 165 at 1ts first
end 8. The first and second connection elements 16a and 1656
can each comprise an electrical connection or connection
line for electrical connection to a field device electronics
unit 4. In particular, the connection can be made via a
two-wire line 27.

At a second end 9 opposite the first end 8, the adapter
housing 7 1s designed 1n such a way that a two-wire line 12
for data transmission to the field device adapter 6 can be
clectrically connected via a third and a fourth connection
clement 11q, 115. For electrically connecting the two-wire
line 12, the third and fourth connection elements 11a and
116 can comprise, for example, a connection terminal.

Furthermore, the field device adapter 6 has, arranged
within the adapter chamber, an adapter electronics unit 14,
which connects the first connection element 164 to the third
connection element 11a via a first electrical connection line
25 and the second connection element 165 to the fourth
connection element 115 via a second electrical connection
line 26. Via the first electrical connection line 25, a loop
current I 1s fed from the two-wire line 12 to the field device
electronics unit 4, and, via the second electrical connection
line 26, the loop current I 1s fed back to the two-wire line 12
connected to the field device adapter 6. The adapter elec-
tronics unit 14 1s therefore configured to communicate in
both directions digital two-wire signals, which are designed
according to the HART standard, between the two-wire line
12 connected via the third and fourth connection elements
and the field device electronics unit 4 connected via the first
and second connection elements 164, 165.

For the autonomous energy supply of the field device
adapter 6, the adapter electronics unit 14 has a first supply
circuit 15a and a second supply circuit 155, which 1n each
case provide a first or a second supply voltage. The supply
circuits 15a, 155 are preferably designed to be independent
of one another and separated from one another by a galvanic
separation 30. The supply circuits 15a, 155 can each have a
/Z-diode or Zener-diode, which are installed in the first or
second connection line 1 such a way that they are each
connected 1n the reverse direction to the loop current flowing
through the first or second connection line, and a voltage tap
can be made 1n each case as a supply voltage via the diode.

Alternatively, the first and/or second supply circuits 15a
and 15b can each have at least one current shunt regulator,
in particular a higher-current shunt regulator, which are each
designed and installed 1n the first or second connection line
in such a way that a fixedly settable first or second supply
voltage 1s generated 1n each case.

The adapter electronics unit 14 also has a wireless module
19 with an antenna for transmitting or receiving radio
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signals and a HART modem 17 for converting the digital
two-wire signal. According to the invention, the wireless
module 19 1s supplied with energy by one of the two supply
circuits, and the HART modem 17 1s supplied with energy
by the other supply circuit. According to the exemplary
embodiment shown 1n FIG. 2, the first supply circuit 15q
supplies the HART modem 17 with the first supply voltage,
and the second supply circuit 155 supplies the wireless
module 19 with the second supply voltage.

The radio umt 19 1s designed in such a way that, in
particular, radio signals 1 accordance with a Bluetooth
protocol or variant derived therefrom, a 6LoWPAN proto-
col, a WirelessHART protocol, and/or a 6T1ISCH protocol
can be transmitted.

In order to be able to tap the digital two-wire signals
communicated on the connected two-wire line 12 or to
modulate them onto the loop current I, the adapter electron-
ics unit 14 has a tapping point 23 installed in the second
connection line 26. The tapping point 23 1s preferably
installed between the second supply circuit 156 nstalled 1n
the second connection line 26 and the fourth connection
clement 115. Furthermore, the adapter electronics unit 14 1s
designed 1n such a way that the wireless module 19 and the
HART modem 17 can communicate with one another—for
example, via a UART interface 33. In this way, the radio
signals received by the wireless module 19 can be transmit-
ted via the UART interface 33 to the HART modem 17 and
converted by the HART modem 17 into corresponding
digital two-wire signals, which can 1n turn be modulated
onto the loop current via the tapping point 23. The digital
two-wire signals communicated on the loop current can
likewise be tapped by the HART modem at the tapping point
23 and converted by the HART modem 17 into UART
signals, which are 1n turn transmitted via the UART interface
33 to the wireless module 19 and are transmitted by the latter
as radio signals.

In order to form the two supply circuits located in the
different connection lines independently of one another, the
adapter electronics unit can have a galvanic separation, via
which only the data between the wireless module and the
HART modem are communicated.

So that the adapter electronics unit 14 can tap the digital
two-wire signals via the tapping point 23 or modulate onto
the loop current I, a communications resistor 18 1s also
provided in the first electrical connection line 25. In this
case, the communications resistor 18 can be installed
between the first supply circuit 1354 and the third connection
clement 11a in the first electrical connection line 25.

Alternatively, the communications resistor 18 can also be
installed in the second connection line 26 between the
second supply circuit and the fourth connection element. In
FIG. 2, this 1s indicated by way of example by the dashed
resistor. It goes without saying that in this case there 1s no
communications resistor in the first connection line 25.

So that the adapter electronics unit 14 can communicate
digital two-wire signals to the field device 1, the HART
modem 17 1s preferably configured as a secondary master. In
this way, for example, a field device 1 can be parametrized
wirelessly via radio signals that are received by the wireless
module 19 of the field device adapter 6 and converted 1nto
corresponding digital two-wire signals by the HART modem
17.

Alternatively, the HART modem 17 can also be config-
ured as a primary master. This can be usetul, for example, 1T
only one higher-level unit 31 without HART communication
means 1s present, and thus no other primary master 1s
present. In this case, e.g., for parameterizing the field device,
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the adapter electronics unit 14 can communicate with the
field device electronics unit 4 via the two-wire line 27 by
means of HART.

In addition, the adapter electronics unit 14 can have EMC
measures 29 which are designed such that at least the first
and/or second supply circuits 15a, 155 are protected from
EMC interference.

The EMC measures can have in particular one or more
suppressor diodes which are connected 1n parallel at least to
the first or second supply circuit. Depending upon the
connection line 1 which the communications resistor is
arranged, the suppressor diode 1s connected in parallel with
the supply circuit, located in this supply line, and the
communications resistor.

Additionally or alternatively, the adapter electronics unit
14 can also have explosion-protection measures 28, 32.
These can include, 1n particular, current-limiting explosion-
protection measures 32 and/or voltage-limiting explosion-
protection measures 28. For example, the current-limiting,
explosion-protection measures can comprise resistors which
have been installed 1n a line between the first supply circuit
and the HART modem 22q and/or into a line between the
second supply circuit and the wireless module 2256 for the
respective voltage supply. The voltage-limiting explosion-
protection measures can comprise at least one current shunt
regulator, 1 particular a higher-current shunt regulator,
which 1s connected in parallel with the first and/or the
second supply circuits 15a, 155.

FIG. 3 shows a schematic representation of a field device
1, to which a field device adapter 6 1s mechanically attached
at 1ts first end 8, so that the field device 1 and the field device
adapter 6 form a mechanically connected unit. As shown 1n
FIG. 3, the field device adapter 6 can here be arranged 1n
such a way that 1t 1s located between the housing opening 3
of the field device 1 and the cable gland 5 actually belonging
to the housing opening of the field device. In this case, the
adapter housing 7 1s designed such that the cable gland 5 can
be fastened to or screwed onto the correspondingly designed

second end 9. For example, the second end 9 can also take
the form of a PG cable gland with an M20 thread in

accordance with the DIN EN 62444 standard published 1n
May 2014.

Alternatively, the field device adapter 6 can also be
designed 1n such a way that the adapter housing 7 serves as
a cable gland, and thus, when 1t 1s fitted to the field device
1, no separate cable gland 1s required.

In both cases, the field device 1 and the field device
adapter mechanically attached to the housing opening 3 of
the field device 1 form a mechanically connected unit.

In contrast to this, FIG. 4 shows a schematic representa-
tion of a field device 1 and a field device adapter 6, which
in each case form a separate mechanical umt and are
clectrically connected to one another via a connection line,
in particular a second two-wire line 27. Due to the fact that
the field device adapter 6 1s electrically connected to the field
device 1 only via the connection line 27 and not via a
mechanical connection, the field device adapter 6 can be
placed tlexibly 1n an automation system, so that 1t can be set
up quasi-independently of the installation location of the
field device 1.

The invention claimed 1s:

1. A field device adapter for wireless data transier, the
field device adapter comprising:

an adapter housing having a first end and a second end,

wherein the first end has a first connection element and
a second connection element for electrically connecting
to a field device electronics unit of a field device, and
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the second end has a third connection element and a
fourth connection element for electrically connecting a
two-wire line; and

an adapter electronics unit arranged in the adapter hous-
ing, the adapter electronics unit including:

a first electrical connection line connecting the {first
connection element to the third connection element;

a second electrical connection line connecting the sec-
ond connection element to the fourth connection
element;

a first supply circuit installed 1n the first electrical
connection line for providing a first supply voltage
from a loop current flowing in the first electrical
connection line:

a second supply circuit installed 1n the second electrical
connection line for providing a second supply volt-
age from the loop current flowing in the second

electrical connection line;
a Highway Addressable Remote Transducer (HART)
modem based upon a HART standard, wherein the
HART modem 1s connected to the second electrical
connection line via a tapping point arranged 1n the
second electrical connection line and wherein the
HART modem 1s configured to: tap a first two-wire
signal modulated on the loop current and convert the
first two-wire signal 1nto a first universal asynchro-
nous receiver transmitter (UART) signal; convert a
supplied second UART signal into a second two-wire
signal, and, via the tapping point, modulate the
converted second two-wire signal onto the loop
current; and
a wireless module with an antenna for transmitting and
receiving, wherein the wireless module 1s configured
to: transmit as a first wireless signal the converted
first UART signal supplied by the HART modem:;
receive a second wireless signal that 1s to be con-
verted 1nto the second two-wire signal by the HART
modem; and supply the received second wireless
signal as the second UART signal to the HART
modem,
wherein, 1n the adapter electronics unit, the first supply
circuit 1s configured to supply the HART modem
with the first supply voltage, the second supply
circuit 1s configured to supply the wireless module
with the second supply voltage, and the first supply
circuit and the second supply circuit are configured
to operate independently of each other.

2. The field device adapter according to claim 1, wherein
the adapter electronics unit further includes a galvanic
separation that galvanically separates the HART modem
from the wireless module, and the HART modem and the
wireless module communicate at least the UART signal via
the galvanic separation.

3. The field device adapter according to claim 2, wherein
the adapter electronics unit further includes at least one
communications resistor installed 1n the first electrical con-
nection line between the first supply circuit and the third
connection element.

4. The field device adapter according to claim 2, wherein
the adapter electronics unit further includes at least one
communications resistor installed in the second electrical
connection line between the second supply circuit and the
fourth connection element.

5. The field device adapter according to claim 1, wherein
the HART modem 1s configured as a primary or secondary
master according to the HART standard.
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6. The ficld device adapter according to claim 1, wherein
the wireless module 1s further configured to send the first
wireless signal and receive the second wireless signal
according to one of the following wireless standards:

a Bluetooth standard or a variant derived therefrom,

an Internet Protocol version 6 over Low-Power Wireless
Personal Area Networks (6LoWPAN) standard,

a WirelessHART standard, and

an Internet Protocol version 6 over Time Slotted Channel
Hopping (6 T1SCH) standard.

7. The field device adapter according to claim 1, wherein
the adapter electronics unit further includes electro-mag-
netic compatibility (EMC) measures designed to protect at
least the first and second supply circuits against EMC
interference.

8. The field device adapter according to claim 7, wherein
the adapter electronics unit further includes explosion-pro-
tection measures, wherein the explosion-protection mea-
sures 1nclude current-limiting explosion-protection mea-
sures and/or voltage limiting measures.

9. The field device adapter according to claim 8, wherein
the voltage-limiting measures include at least one higher-
current shunt regulator connected 1n parallel with the first
and/or the second supply circuits.

10. The field device adapter according to claim 8, wherein
the current-limiting measures include at least one resistor
connected between the first supply circuit and the HART
modem and/or between the second supply circuit and the
wireless module.

11. The field device adapter according to claim 1, wherein
the first end of the adapter housing 1s further designed such
that the first end 1s a closed end, so that the field device
adapter and the field device form two mechanical units
separate from each other.

12. The field device adapter according to claim 1, wherein
the first end of the adapter housing 1s further designed to
mechanically connect the field device adapter to a cable
gland connection of the field device so that the field device
adapter and the field device form a mechanically connected
unit.

13. The field device adapter according to claim 1, wherein
the first and second supply circuits 1in each case have at least
one current shunt regulator or at least one diode each which
1s designed to have a fixed value for the first or second
supply voltage.

14. A system of automation technology for capturing
and/or setting a process variable, the system comprising:

a {irst two-wire line for transferring a loop current with a

modulated two-wire signal;

a field device of automation technology with a field
device housing which has at least one housing opening,
wherein the field device further comprises a field
device electronics unit arranged within the field device
housing, the field device electronics unit being
designed to communicate data in the form of two-wire
signals based upon a Highway Addressable Remote
Transducer (HART) standard; and
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a field device adapter for wireless data transier, the field
device adapter including:
an adapter housing having a first end and a second end,

wherein the first end has a first connection element
and a second connection element for electrically
connecting to the field device electronics unit of the
field device, and the second end has a third connec-
tion element and a fourth connection element for
clectrically connecting a two-wire line; and

an adapter electronics unit arranged in the adapter

housing, the adapter electronics unit including:

a first electrical connection line connecting the first
connection element to the third connection ele-
ment;

a second electrical connection line connecting the
second connection element to the fourth connec-
tion element;

a first supply circuit installed in the first electrical
connection line for providing a first supply voltage
from a loop current flowing 1n the first electrical
connection line;

a second supply circuit installed 1n the second elec-
trical connection line for providing a second sup-
ply voltage from the loop current tlowing in the
second electrical connection line;

a HART modem based upon the HART standard,

wherein the HART modem 1s connected to the
second electrical connection line via a tapping
point arranged 1n the second electrical connection
line and wherein the HART modem 1s configured
to: tap a first two-wire signal modulated on the
loop current and convert the first two-wire signal
into a first universal asynchronous receiver trans-
mitter (UART) signal; convert a supplied second
UART signal into a second two-wire signal; and,
via the tapping point, modulate the converted
second two-wire signal onto the loop current; and

a wireless module with an antenna for transmitting,
and recerving, wherein the wireless module 1s
configured to: transmit as a first wireless signal the
converted first UART signal supplied by the
HART modem; receive a second wireless signal
that 1s to be converted into the second two-wire
signal by the HART modem; and supply the
received second wireless signal as the second
UART signal to the HART modem,

wherein, 1n the adapter electronics unit, the first
supply circuit 1s configured to supply the HART
modem with the first supply voltage, the second
supply circuit 1s configured to supply the wireless
module with the second supply voltage, and the
first supply circuit and the second supply circuit
are configured to operate independently of each
other.
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